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ABSTRACT : 

PROBLEM TO BE SOLVED: To improve the accuracy of the depth of a 
recessed 

part, by performing a second process wherein a Si wafer is 
isotropically etched 

while anodizing an etching plane by applying a positive voltage for 
Si wafer 

anodization, after performing a first process wherein the Si wafer is 
anisotropically etched to a prescribed depth. 

SOLUTION: In a first process, a Si wafer 11 is anisotropically 
etched and a 

recessed part 19 is formed. At that time, a corner is formed at an 
edge 19b of 

an inner bottom 19a of the recessed part 19. The corner is rounded 
by 

performing a second process of anodization, namely, isotropical 
etching. Such 

rounding sufficiently increases the breakdown strength of the 
diaphragm of the 

Si wafer. As the isotropical etching by anodization in' the second 
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process 

advances extremely slowly compared with the first process of 
anisotropical 

etching, the etching can be easily controlled. Thus, the variation 
of the 

depths of the recessed part 19, namely, the thickness dimension of 
the 

diaphragm 20 can be eliminated as much as possible. 
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its-rcMBs i ^x^maspfcx-y^yT'-f sx-y 
^yy-ffmza^x. 

mis i vx;\zmfc<Dm&x'mi;&x.>yi- h 

mi<r>IMt. 

zcd% i coxmmn uz&. m 1 oxmittift^x 
•v^yym±wiz^mwmmE.mmti&x. oiz 
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•fh S i -)ia«i •/ f-y/^a, 
[ fit 2 ] MB3S 1 coXS^fe s MB S i ^x 

files i ^XA£||:frtix-y?-y^t 
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^XA£-fflu£JJ|j££;fcvvC, 
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^y^t£&a£^IEmjE£fflflDL&a <! <o. MBS i *j 
XA£g#ttx-y-?-y;7'L 

Ctf)»ltf5ieS:SltffLJttt, MBS i ^xy^PSC 

a a n * KB wtfflo je«i* mp l t mb P N ft£ 

flj£firC19ES i ^xvN*pjffl«k-f 4PMilMtIS* 

SSfrU 

ies i ^xA^N«tMBiEiiffi£MD-r&<r t Sr±^ 

4fc#K19ES i ?XA<oPJBfc»WMfcffl<OjE«E«: 
fflJntTflWES i W^^rttx-yf-y^eiil: 

xacox yf-y^^„ 

[S*S5] PNft&UfcSi^XA&S^rttx*?- 

yyt&x-yf-yflf&izm^x. 
buibpas- p m&W£m x-nnitx 
at. 

i^)ia**tf Lfctt, MBS i »>XA*)NJifc:lMSl! 
ftffl<0IE«JEt9JjDLT«nEPN»&«iSflSTIWES i 

^xAfcRMfflMM-aiat , 

£*>ia*HfTLfc«. WES i -7XAtf)Njf KMBIE 

mE£ aunt* i t *jfc*>« tmzmz s i -)ia«p 

JR t B ffiUMbfflO jE«E* Ep Jp L T MBil*14x y f - y 
^-tSxat - MBSWfc-f 4xat t J: "JSfifcx 

*1#at-f4 S i ^lyNOivtV^a. 
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6 ] MB S i ^XAfcffifitflcfc l&q&g LT 
XA^X-yf-y/^ffi. 

[IWW7 1 MBS i ^XAcoa^x .y*y/x8 

6»*«6iemos i *?xj\nx. "/^-yy-nm. 

[wms ) MBS i Vxjsl£W£*tmtl t § 

t=, Mas i vxjsizfati&wfomfemkZhXo 

fc, MBS i ^xy\tcffllnrr*«EtlBW4it «:» 
10 at+*B«fl64fctt7IBttos i»7XAwx>yf-y 

[000 1] 

b 3 KJfttt* s i ^xawx -y^yyumizm-ti . 

[0002] 

[t&fcosffi] ^*ff^-ty9-^^*jDa^-fey-9- 

f£0S i ^-^77ASr^^tS^«0— M^. 134 2 

4 2 fcijrt <k o lz . Si ^xa i <oTfflt=0r©^Koy 
(VfW-i?) 2ZBfcthb&t,Z. S i >7XA 
10>±fflfcS i 0 2 ^S i NM*^^SX-y^y/VX 
7 3&JIMW4. «WC. H4 3fcjSrtJ:5K. JJBS 
i -7XA l (7)TffiffliS: 7 >y 7 X*«>«B*f 4 Sr^LT-fe 
9S-y^a«5fcB'5Wt6. itlfcJ:0. S i ^x/\ 

[0003] -eLT. ;c7)J;3^S i <7XAl&tf-fe? 
^•y^««5^, H4 3t^-tcta^. S3S6t»S$ 
30 flfcflitf K O H*»jS36>6*5**ttX -y f - y ^?S7 
fWSa^-et, ^S*^x-y-f-y^Hff-fl.<J:a(c 
flMt&ftXn*. ^fflWSc«r>Si^xAi (a 

^7i7;ffl5) ?:^-v'jr8tC-fe'yhtT*^. 

*r'jr8ri:a*ttx^f-y^a7+ti9»3*-cv^ 

4. 

[ o o o 4 ] jjes i >)ia i « . mn&x vi-yym. 
iwzwmtiht. m4 2iz2&jmx'*-t£5iz. 

40 mnmmifi^^7^^9 attci. zzx\ m 

^ttx -y f - y ^ 7 J; 4x -y f. y ^ij|*ttx -y y 

Bk%r>Xl&5. % LT\ CiOj:o^^^75A9 
aOJggB9b, 9b^ftgPT'*4i:, /-ft77A9a 
OWE3IS* { ffi < =Sr 4 i: V ^ XjR^ft 4 . 
[0 00 5] *£T, fiaMMEClSV^tt. JiieGflgP9 
«LitS i ^XAi^fiiiR(fK^x.y^y^?g*^ 
=3r4^*ttx. r f-y^?S4'WS«$-ti:TDi]gB9c7)«^ 
^ttx y^-y^-r§c:i:(cj;'5. ^^^Agaco 
50 JB»£*J&ftBJ3fc3Sffl,TV^:. 
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[0006] 

fc*>. Si">xy\iKJBflK8ti4B!I»9tf5a5S-^6, W 
^ JBJftSilfcS i ^^77A9aWJp£^ffi#>>& 

0 a h o < 1 \ ^ nB£*<& o . is t . _hEfie*w* 

*ffl#**Sr VlrLlxX Itok^o T^^m 1 7 izjkt 

yi^y 5 aw^-£d i #ssw* t o a ^m^-i & o 

fc. i*Ui, S i «7X^ l »tSA*ffi** ( 1 1 0 ) WB 

(ult. (no mtm-) mtftexv+virmi 

M£i*iT^4£JR--r*y (WitfPb) If^^W 
s i ^XAiwxy^y^aRSLTv^y^tfUB 
lz£ tyxvl-V-vmMthtztbX'hitz. 
[0007] %ZX\ #*fltf>B««» S i ">x/\fcU 

£fa±£-ti:4^fc#T'£4S i ^XAWXy^-y^S 

S:ii«-tSfc*6. ifc. **HB<0ffi»aWJi. Si-> 
x^fcx-yf-y^Lfcfc&cmSftilHSBOrtfiffl*) 

¥ft#mw^&m%z®±.z j £& ztffx-z 4 s 

1 >>XA<7)x??->*^fffi£ltfiW-&fc:fc*. 
[0008] 

[ Hffl «r)»ft-r 4 fcftO^S I 51*8 1 OfWiKfc V >T 

II Si -7X; N £ fi/T5£WS£ * t'M*14X -y * y^-r & 

$ i <r>imzmi L/sa. s i ^xAcusntiwiE 
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^-y/ffitf (no) Itiot t , x-y^-y/s^Jf 
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ffl<OE«EfeWJDLTPN«^ljfiflrcs i ^xys^r^ 

®Miktmmmti:mm'f&± o k L?t. i w^ 

ifetJ:*itf . JJgMfiiHkKJ: "5 PN^jfJfi^TS i 
^xyNWx.yf-y7"#gftfity:#itf 4WT\ ^-^7 
20 7AWJ¥$W»JS^iS<Lf#4. ifc. Jilfi^ffiW^ 
^. BSBflaSSrlSff Lfcft. S52WI!ST\ S i 
XM<0N«CiEfl;ffiS:9ttirf-5ii:*ih«)5i:fttCS i 
W\<?5P«tl»fflMkffl<0jE«E*EpanL"CS i -7X 
^^ttx-yf-W-rsioKLfc. iftCiO. » 
lOT^IMxyfy/CJ; O^L/iS i «>xaw 
D0a^rt«l»*MBa<Oft»*3W> 4 i fc ^'T'^ . L*» 

4. »20lSfcTPN«^t:«E*aanLTie«i 
BMfcS*4*6^fc<) S i ^xy\HIgW>rta»w»B»(aS 
30 fLSftaSjW>4aft**ft4*«. ^W^ti^SBWPN 

sfi:^. *£-CP«cH»ra«WEE*9ttO-f*l8«: 
o ; <> J: 0 , n$)R 1 k H«K««fr+4McA»4 

[00 12] ifc, M*«5C*JV^t»IIWlfl4i:H« 
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40 4. 

[0013] if^iH6 CDfttylzXtiti, S i ^xysfcSj 
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T\ S i^xystM^ttx-y^y^r^gJSwmffiiSr 
enSirt4l^, Epjn-r4«EwKiIA<J!5<=5: , ?» 
*«S«t«rS. IS«il7Wl6HjW<J;o 

tc . s i <^ x^ n was^x y f - y yxmnzjn tx , fits 

ftWffiftffl 4 J: o t«*t 4 fc , «Efflfll£ J: 0 

-®«^tffo^i:* { T-#4. 
[ 0 0 1 4 ] »*B8<?5«Wt:i3V^T(i. S i ^ 
50 xy\t«E&g«iD-t4t#t. S i^xA{cSEh.4«ffi 
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[00 15] 

J $> 2 mffiX&g.*yip&DS i y-f-^^ASrJgtfc^ 
UfclB 1 «mtMK-P^T ■. Hl&v>LII]l 
l£#!IL&#6ira-f4,, 41*. *H*WlTfflV^S 
i^iACo^t, 01Ot«-jTffl*tlttW6. 0 
lOtfcwC. Si^XAi 114. Ply | j3y)x/\ 
(Wi«ritffiiS**10~20Q- cmfltWlMM 
SftTfc 1 ), *«-*<nWt*4T»fctt. W*tfCV 
DtCiDNSS il(Nxtl) 6 1tfffil&£tlX^ 
4. *LT, NSS i® 6 ncte. P+ jK»$r4Br©B 
ttoy-^6 2#JtS*SivClf*4i:*fc:. P+7MVW 

-s/ayi6 3**»«s<trv^*. p + tm yu-^a 

6 3<DTBC(4. Witf**fc LT«aifrp«Sr<ir 
1-Al»0te^W64tf#Jft3ivC^4. Z<r>VM 

mc*4PSS i*A.|ftC&;h.4. 

[00 16] 4£, S i^XAl l«Oflfi^fflfftl)± 
fflfctt. S i 0 2 i NJWW»fe!0r*x-yf-y 
T'vx? 1 2>W8&ft&iVO*4. ft. ±ES i WAl 
lilT<4. ±iePSv'Jny^XA (NltTO) 

NSx'J^y^XA, Pii^yay^x/N (NJfii 
U £ffl^4Ck 4. ififc^xAfcjBW* 

[00 17]«^T.flael«J« (H4 3«H) fcPWtfc 

LT. ±I£S i^XAl l^BJfflSr^^Xlpco&lI 

amnm^ 757 ?»ki4. a 1 0 was*-*-* - 1 
*#*U!. ifuciOs si^Ai l^diB*^ 

[00 is] -ett. zff>xoisi^xj\i 1 (st/ 

lf93iifcfif!itfKOH*»<5.*5ll*ttX'yf-y/ai 
4 #T. x.yf-y^|8tftS. 
Si^xai 1 (<7)|&OT«ffi6 4) Sr. "KOIIH 
1 5*)jE»S-? 1 5 a(C«^^«^l 6HUf»8 
IUfc<. 4fc. ±ie«m^HIKl 5^ftffll^l 
5b£J£«L;fcPt«ffil7£-. -f»«3Sl 3rttf)R* 

0»l5tt. Witfo— 0. 2VSK<o«'hB8E«EV 
1 fc. Witfo. 6V&±fioeSMEV2 fcfciWr*4 

[00 19] 4fc. "raSttBllIB 1 5 J: S i *xa 1 1 
fcOlHfcStt&ftfcWiMllfflSl 6*4. S i Wai 
1. U#ttx^>^ffil4»tfPtTOl6a»&fc4 
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El 811. x-y^y^8£j&S-»T4«f£S-WLT 
8-5. JJE*I3e«BI3fifrl 5«&^I#£-S-;l4£i:fc: 
±■9. 1 5*>&aWJ&h.4iI8ME*>fiS- 

[0020] Mt. mmmsi8i±. &ssi 3rtos* 

ttx-yf-y^«l4<0iBKS-fl«lTS*J:atflMESn 
Tv*4. fittWKtt. *-f/l'^«)*CJJe»»13i- 

io mmum-titmz. ^-^ /w^^z^-^tif^v 

•3V*4)lcr>T3Jg. (4fett«»l 3rtcoM^Tttx-yf-y 
^»14«i!*) Sr$ft-f4J:3l;:ffj£$*rt^4. - 
J: 0 . IHftigE 1 8f4 . mSt 1 3 rt^S^ttx -y f- 
y/?gl4coa&jgSr, «itf±2-3ic<*^v^* , c 

70-12 ox^«aaoOTrt^»fa<oa*wR5&t 

[002 1 ]<«c, 01. H3$rV*LH9fe«HLTs 
±|£S i ->xai l Srx-yf-y-T'-tl.x-y^y-y^iSJC 

20 £tfP3Btf> S i i^xa 1 1 Sr. SfSWRif 1 1 O'CC 
WOK. W 32wt%£OKOH tK?M*» <9 & 4 &X 7 ?• 

>rm i 4 iwssais-t-u. k*t, mwm 1 3^x-y 

f-y^HHM^t-IHttS-lirft. t4i:. MWSftl 3 
BlS^at^hKaWEVi Srai^S-*4. CitCJ: 

o . jjBit>HiaroEvi *«s i ->xa 1 1 Kaaosfi 

hi.o tc^ 0 , d ^JffWB'C, Si^xmi S-^ 

ttx-yf-v^-r^arajWiMtr*. bp*>. si^m 

l(7)at><0X-y^-y^V^-7 1 2W^PgPl 2a*C^JE 

[ o o 2 2 ] i i t-, s i >7xa 1 1 tcepjp Uzwm 

WitfO. lVTfcO, i*itcov^TJ4BKI4aiiEt 
4. -eLT. JrJlfciotSi^XAl lS-M^Ux 
•yf-y/t4XS (OT. mi«XStK^4) 14. If 

-tH^EB 1 8 tzx m^mmnms oti-mmrrZixh 

B^«!ffflW-SSJ4. »J$-r4D!]Sl5 1 9^$^^M 
40 ^Tttx y f - l 4 cox y f-u— h liZ&l^XW&Wi 

[0023] i<IT. ±ES*ttx.yf-y^ai4<0x 
-/f-U-M4, ?Swa^ffi^S-^<0?gJK^S i -> 
xai HcE[JSD$fL4iEmffi^l i $tCiEt'r^b't 
4. SfW*)W4. I*-ttx 7 f>'7 / il4^KOHt'J& 

D. ■ecoaiiaj^^i.jf 1 1 o-ct-. ias^'3 2wt%t 

*4*&. M*14x.yf-y^ffil4cOX-yf-U-h(4. 
Si^x/M lfc8ttD3*l4jE«EKjEtT. 07fcS 
•TJ:otS'ft-t4. i^)07*>fe. EpjD$fi4IEmE* < 
50 0-0.2 VSjffi^a/httSWET-ftfttf. x .yf-u- 
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0. 6VJab*>e8fllEfc:fr4fc, x 

K >h$ < =5: 0 . x . y f - y ymi k ^ fc'f?ak-t Sit #*> 

ti. ±1S0 . 6 vja±^itS[«E(?59«IDC J: OSi^x 
;m 1 cox -y f-y ?TO#S&8iIHfc LtztzthX'hh . 
[00 24] ST. ±iamiOIg<7)^ffHJ;0. H3 
HjjrfJSfc. Si^XAl lKDfflKl 9«Jil 

3*lfc;fctf>, Dfl&l 9C0flJ&^l 9aC0»gSl 9bC0Jg 
ttttfcftfcfc-^v**. UEIHWl 90>rtJK»l 9 

atf^-f^^i^Ofc&l.. 

[0025] znfa momm 1 8«?raat«iiiB 1 5 
ovcohos«)±v2 *ai*s*4. intio. ±ae 

SWEEV2 tfs i ^x/\i ic£Mn3ixSJ:3C$r9. 
S i -)IA1 lcox^y^ffltfl^fiiftftts. CLCO*! 
_ke«a«EV2 3M(HfiiMfcffl^iE«BECffiaL-C 

[ 0 0 2 6 3 ±f£ISmJEV2 <06PlmtrJ: 0 . 

si^iAii«x.y =j-v rmmw^c^ h t . X -y 

1ft6a*<i. H6 (a) . (b), <c J; 3 

S i^XAl l cox •yf-y ; /S#M«i§Mfc-tl> lift 
t , maWtt^KflJI ( S i 0 2 ) 11 atfflMW* 

ft^HNftJiif u-cvKfcft. ttawts i -)xai 
i earn (x.<y*>im) #*>&Wo< ot'&i^x 

[0027] -£LT. JJEx^f-y^i. SJSrttx-yf- 
y^"Mi4tSi ^xyM l £gif L-0->6«re& , ) : $: 
rt J fe. ^*ttx-yf-y^T'$)l». fcv^cote. BtffcH 

( S i 0 2 ) 11 aOjgjSte, S i »7X/M l<0ffl*ffi 

'tffiJi, CTxif 2 0~3 0*y/Xbo-AT'£>l>. 
[ 0 0 2 8 ] 4fc . *SB*W?tt, ±xE Lfc J: o t S i 
Wai KOx-yf-y^aSrBgffiKfliL^^^rltx 

0 . H4(cjfHft««T5<1-J: 5 fc. EH» 1 9C0|*J®$# 
^firttx-yf-y^Siiijiraj&qaffL. HSC^rTi'a 
t. 8GD31 9<0F*I§3B1 9 aOffiSffl 9bC0M£*<ft 
ft feii*. i<0«*, JJEtWttx-yf-y^wx-yf-u 
- h # j&*fir 0 /h $ v o T i) . » 1 0 4HM»mi 
If. Ml 90rtJS«l 9aOJB»l 9b«»K&iW> 

[00 29] ;;t. »2*)lSfcStfT-f&ii«SBi. ± 
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ft 1 4coigcows>i£coffiK j s > s i >7xyN 1 1 fcwjjrt- 

WfcUi. SiWAi l^PST-fc 1 ?. fiWix -yf-y 

* r »i4#KOH*»arr*'), *«o*a#0i*tfi 1 

OTTC&O. «8a*3 2wt%T-S)l»*&. GDSl 9co 
rtJSSSl 9a«S351 9b<n%tb%.k. SiOlAll 

(SI) fc. Si-)iAl ncEWjD-ri>IE«EV2 Wffli: <0 
10 Hftli. 0 8 Kjjrf J: 3 fcfc* £ t tft&CCV&ZtL 

[0030] £C0l28t*5Vvt. DftA 1 (iiE«EV2 
36*1 • OVCOJ^T* 0. ilBA2l±jE«EV2 *>'2 . 
OVcO*^T'ibO. i!t!A3{iIE*EEV2 *>*3. 0VCO 
^T'S>S„ S i >*xvM 1*5NMT'3>4^I±, 
IEWEV2 t'^!)•rl»C:i:* ^ {li:^i:'* 

[ 0 0 3 1 3 ttz , Si >>xyN 1 1 (cEpjirf SIE^EEV 
2*«Witf3. OVC'S)!.*^, iag|519cOrtKg|519 
20 aOSgg? 1 9 bco^lftii: , M^ttx 7 f-y ^« 1 4 «0 
JSlSi:, IE^EV2 tt&Ma (BP*», ^SMft^ia) 

fccow^i. 09^-ri oizz&i fcjftgamBss 

ilfc. ;cOH9tfcV^T. mBH4«W)iaS*«8 0 , C 
COST'S) 0 . tt^B 2(4JSe5ffl«*< 1 0 OTJOMteT 

* 0 . an b 3 {iisoas** 1 1 0 'CfDW&x-fo h . 

[0032] ±IES2<73XgcO»ff*^TL/i 
fe, S i-)XAl 1C3EWEV2 S:EMnLfc4 4T. S 
i^xAi i*pjrttx^f-y^jSi4+*»fegi*±H' 
KSi^x/M lSr7KSfev^|>. riltJ:^ Si 
30 '/'XAl ltlHSBl 9, BU*>, ^7 32*2 0$%$. 

I 0 0 3 3 ] £ CO J: 3 4ttiS«#3aHBIfc iftff. » 1 
»XStt$^T S i ^xvn 1 1 fcStfttxyf-y^-f 6 
iktiOEWl 9«Lit!:ll:, 1 9cO[*Ilg 
SKI 9 aCOiggPl 9 b fcfl3W*»£-f -CO^i^ 
»2<0XS<0lMEiMI:. W*>. **ttX7fX^ 

40 «t iSKSrttx -v f - y^{± , 9 1 coigcogtfttx . y f - y 

icOytft, Ha519«a5S^ HP 
^•\'75A2 0cOJ¥^^1Sj& 5 {i'feo<ii;$rfiS^ 

[003414*:. ±££Jt0rcMi. S i i>xa 1 1 
WJ6«»S i«x -y ^-y^-rs^ 1 *>Igfc*5V> 

t. s i -7 xai itm*ttxvf-y^^nB=fira«<»)a 

^IE«EVi ^9WnL=5:* { fe. S i W/n 1 1 

ttX-yf-y/i-*J:3fctfc. >IC0if^. Si>7XAl 

50 1 cox -yj-y ^co«{ii* { iEco*|6]^^7 h L. S i «fc 
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vm&mjj-ykvmmtf'hZKZ&frt*. x v * 

6. .rofctf), ilHISKWC.fcfUf. s ICO 
x-y^-y/ffl* 1 ( 1 10) mxh-oXh. xyf-y/B 
9. Dfl&l 90mimi 9 aWittttfJ: 

[0035] :;t, jjESUfcMfcftv^Ttt, m««*q 

» 1 7 C J: •) S i >7XA 1 l KiSh.4«a[«rl«aj L . x 

•y^y/ffi<0*DJ«?jS$J£. BP*?. X-y^-y/tt^CT)!: 

cS^ffixy^y^HStfJo^fi^'O. 10-0. 15 
mA/-mm2 gfl«C*r* «fc 3fc. fflflgai 8»tf»BE 

ttlSlsISS 1 5 fc J: r>t S i -)ia 1 1 tcftftrt-fcHEV 

i <7)*£££ifiSL-o^. ii-e. PSfcosi?xy\ 

1 lfcjEUffiSrffliinUafcfcro, *EEfc, i»fy/ffl 
<0ttffl*aW*4:<0H«&Hl lCiS*. *LT. JJE 

jjajUfciats s i ?x/m i twan 
-rsmEvi co^^^^ia^-r-sfc, mm 9 artisan 

19a«9«)¥ji (pnfl) OgJK^-f-Rz^O. 
2jumJSlTK J Sr-5fc. ffl, Xyf-y/ffifcHESrEPJiiL 
«rv^ffl»^»*ttxvf-y^*ffd*&tt, [H1S1 960 
rt&ffll 9a<7)¥jtOSJl. IP*>. ffiOfiJg$r^1-Rz 

[ 0 0 3 6 ] iEfc. JJBSBttWtti, H^ttx-y^-y^ 

«14£KOHfc-$-&fc£fc. S2<7)ISttUt. A 

^ttx-y^->/?gi4oiajss:«<, mm i io°ac 

RJtLfcOTT, S i ?xai 1 fcHMfflHWHtftfElEV 

2 ££P;!)nLTS i i>x/M 1 fcNHBIMfcL$r#&«Wtt 

X-yf-y^-TSt §WX>yf-U—h-*5S5<^|.„ ,IC9$S 

H. M 1 9 coftfias 1 9 a coffi® 1 9 b vtfuhimiz 

[0037]^}. tmmmxte. m i <oiefctiv* 

T, s i «7x;\i ltcS^rttx-yf-y^^rKSrSKioa 

JJE»'MrlE«EVl fcfflJnLSrWC, HP*>, £ 
<ttStfflJDL*v^"ca*ttx^f-y/-f * J: dCflUS 

[ 0 0 3 8 ] ifc , ±JSII]S6#JO*§^\ H 1 «IS<* 

£<&J:3&*6. x-yf-y^fcfME 
HO>'hn-;PTS«:^*J'f-ix*«**. Si 
iOI^&JjfflfcfcU-tJi. S i ^x/n l l izmw 1 • 
0 V JSLh<0]E«ES: fflHD LtX'vf y t L 

Tx-yf-y/£ff(it£-£T*5#. vltfDft, M^ttx?^- 

>ymi4 tf>iKffla*£js Lfc t . jtUjEfBEfc edjd-t & 

CO * jM> § t mz . J!* ttx -y f - y ^IMreKOlSt/h 

C00 3 9] 01 2«. *%wvm2<?>mmt*?i> 



6) fcHPFl 1-97413 

1 0 

<bt&4. ft. &inmmkft-&ft£&R-^ft* 

ftLT^S. i<om2«OHffigiRii. S i ->X/M IS: 
x-yf-y^fSfcESLT, 01 2fc^tl'vfyy'gl 
2l£ttffl-*-6J:3fc««Lfc. ±iaxy-?-y/gK2 
Hi, ^2 2fcMtt«W*2 3fcWfc24fc*flU.'t 
C*lfe«tfttfflilf4 7 7-(kx^vy«tBK9tW» 

6. JJE»&2 2hmfc2 3fc#TO>'#tt2 3^tt 
24t«0H{i. Oyy^2 5RV2 6fcJ:»)»fflHCffit 

hmmmmm&ztix^h. z.a&mB8Wz, m 

[0040] ift. a^2 2c0±ffl2 2afcS i^xy\ 

1 1 *BMt&J:'itettlSS*Ltl3 , 3, KS i^xai 
l(0±ffl (x.y^y^E) j^JJeHSttx^f-y^aii 
4fc«3!W*J:ptfl|«$fi-C^4. S&2 2«D±ffl2 
2a^^»KI±. »««tffiS»JSfflIH»2 7*«att 

Srfi-cus. £<*>fiffiSBjSBliHi»2 7U:, yy^«<o 

20 {± s S i»7xy\l lom^Sr^-CHl^LTV^.. 
JJBftBES»ja«IH»2 7^rt«**aE>K>rtJ: OS 
«HI*-t*ifcfcJ:0, ^"y*y28*©9IL, S i -7 

x/m uieuui., 

[0 04 1] ±£fi£ES»)Sffl[!fla52 7rt(CJi, 
2fflc7)^Sttffi2 9. 3 0a<Kf££trt^l>. <IiX^^ 
®mffi2 9 . 3 OajfcSSBiS i -7X^n 1 1 KfflULT 
SSRSiXTV^*. ±E»a««2 9, 3 0c7)SffigP(i. 
^eSSBlltl StfMEWWPl 5 atSSttSnt^*. 

[0042] afc, sf*24(c{i, mftau»3i^« 

30 Sntfe 0 . ^*ttx -yf-y^M 1 4(iA'^7'3 2W 

iimmmm 1 ^iLtim2 3 

tftS<t4idta!lKS<iTV^. JEtc. tt*«^^3 

3RV±im&wm 1 ^®lt «*2 3 

*U H«^xiiy^y34aiX±Efl«ftji»3 lSrfflL 
T#flt2 3rt^flttftSnftJ:'5U«JfiS*i.TV^. 

m^23 (mm%) m^v*y?m4mt. #> 

»3 6taLT>WI^»aj$*i.*J:dtffJSS*iTV^ 

40 [0043]-*. »«<0lSS1Mi37{i. 1E*24«: 
Kil LT±K«m»«rt^iaB8S< 4 tWJ J: 3 (zG 

rs*it^«. i«mwt«3 7^»i«tt. nmm 

SSI 6^LT^li®HlKl 5 comMSf^ 1 5b(C* 

«S*itv^. ±IE(SWe»rtK{i. x.yf-y^ 
?s^5:iDfS-t4 1-^ 3 8aixx -y ^yymm^m: 
«BJrt-s«a«-feyir3 9**sss*i-cv^. ±ist-^ 

3 8(i. «B«3yhn-54 0CJ:"3ailMMI5fi4J: 
^WMSivtfcO. dc7)fajg3yho~54 0(4±IE 

fag-b y 3 9 frh aiTj $ fit &&®mm 

50 iKflWJSiiTV^. dWcJ:0. iSJgayhD-^4 
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1 1 

014. »W«»rt<OXv^y^^WM)iBK*Bfa<OiB« 
\MUfl 1 0-C) £.K&imt:mSLb%:r>X\.'>6. 
[0 044] ±E*B!«Hrtfctt, x-yf-v^jR 

4 Ki^2 4W±gpcEI5?iX!t : t-^4 2fcj:0lHl 
KilSftiJ:3tflllS8nt^4. EC. *I«&B1 
814. TOHGUilftl 5. Ai^3 2. 3 3. 34. & 
jK3>hn-74 0&lte-*4 2£IBiSSJ1Hi-tS 

[00453 -etT. ^<Oj:?&«l£?)x.yf-y/gE 10 
2 lfcfflWCS i <7x;\l 1 *xvf-y^4«*» W 

sow i (^isttwcKW i ms&tm 2 coxm 

0>«fcWfci3i. vC fc . » 1 *>S0fcWk n tfwffi***» 

y/a«>ia«*r»Kfi<tiflnri8r*4kftK. xy* 

y/JRoSI^S i ^x/\ 1 1 fiO^zftV^a^fc^f 

x-z&frb . x y i-vymn*£ o-JBSjewa^iSi* 

[ 0 0 4 6 J ifc, m2£0^ifeMT'(4. S i *xvn 1 1 20 

IC. yy^«tJ28KJ: 1 3S i^XAl lo»hJ9IMK& 
8W,Tffl5&f&J:dtflWtLfcWC. SSlOHi&lyiJkti: 
M^O. S i-7X/\l lfc-fe^S-y^SfiWfclfiOWt 
4 f£R 4 i fc * • 

[004 7] 111 3fcV*Ua2 8fc»»!Htf>»3tf>Sdt 
fl*J£ j^t 0T& & . ffl . » 1 OlU&fcfflk |BMW#Ct4H 

-flp^^ftLxv^. zcom3cr>9mm£. 01 3t* 

Xyf-y^&fc^iSiaiSWT**. -COS i ?XA4 30 
3(4. HI 6K*-rj:5K. Ply'J3>-M (BIT. 
PStfot) 4 4C0Tffi^Mi.{4*CVDtCj;'9NMSi 

1 (JilT, NlfcfW) 4 5SJIMU JltttKtJiOP 
+ Jf6 5$ h'-7-LTH&ONl4 5fca*l/tl«lfc& 
il"CO|>. ±IES i >7XA4 3C0TWCJ4, PS4 4(C 
at*PJMW4 6*qtt«S^"CV^4i:*K. N14 5 
K3it4NJ|WB4 73WBAS<lTV^. ft. NflTOS 
4 7kP + «6 5kCO|^[4. BtetftMfcR*»S>**« 
j*JB6 6#Jgj££;ilTVV5. ISC. Si^xvs4 3 (CO 
N14 5 ) C0TKW4. mS^CC0y-v'6 2jWB£3 40 

[0048] *L"C. £«OJ:3$rf(teR0>Si?XA43 
«9±ffl£. fyUlfS i NJ£^*>f>$:&x-y?-y* r v.*? 

12*3g*t*. ifc. S i^XM4 3cOTH2:V7? 
X^&a*t£tf- LTWxif-fe 7 5 v ?£KCEti 0 ft 
ft. S i "7XA4 3W*Hia*«ltf *. 

[00493 Hfc, ;coJ:o=3rS i <7x;\4 3 (Mfi*. 
9 5v7»K) Sr. 01 3t^-TJ:ot. gff 1 3WK 
Bf»8*u'SWitfKOH*»fe*4j|*ttxirf-y^ffl[i 
4 4>fc?f«£-tfT. x-yf-y^fcSBT**. ClcOi§-&. 50 



#IPPF1 1-974 1 3 

1 2 

S i *>XA4 30P14 4 (COPMW&4 6) £«JSflS 
fllsllll 50jEW^l 5ateU l/-48$tfLTfl8K 
k£C. S i <>X/\4 3CDN14 5 (ONfll 

®4 7 ) t *i$mmm 1 5 emmGf- 1 5 a n y 

4 9 *tf LT 8» LT fc < . * fc . ±fE«T3E«HIIIII 1 
5<oaJWB^l 5b*fi«LfcPt«ffil 7t«Bl 3 
ftcof|;fr14x <yf->7fg. 1 4 tHcfSSS tfT fc< . ±IE 
2»0DU-48. 4 914. ffl£fflfNSBl 8tJ:0^ 

[ 0 0 5 0 3 1 fc, trass 1 8 (4. $ 1 com&Mt n 

«fcl/C, S»13W«RS'ttx.yf->'^»14»ffliK 

tO+CJJMNHU 3SrJK*rtL. -?■ LT. «WHH 8 

«4. ^/WUcot-?£ffim$iJ#f4k£C. sMrt' 
*xft<7)>>>)a>7t-4 )l<mm. (tMvt&gS&l 3l*]0 

a*ttX7f-y^ai4«iBJS) satta-*-* <* a tan* 

[005 1 3 014.015. 01 75rV^L02 
8t#^LT. ±IEPN»^*^rtSSi>>x/\4 3* 

x-y f-y^-tsx vf-y^^rffi(c-3V>-cftft«tSWt 
S„ if. 013fcjjrr,J:'3fc:. Si -7X^4 3^11 
1 3l^C0?g^Wi.tfl 1 0 <> Ctf03 2wt%KOH7k^ 
«*»fe?flr*ll*ttxyf-y^iii 4+t=a«S-*ii:ft 
(c. MfPSai 3«)xvf-^««BftS:l«tt**4. 

■r* k . *iffli^a 1 3 (4. pms4 mv> >) v-a 8 

«SlslS& 1 5 frbWm&XEv 1 ( 0«itf 0.15 

v) fcajastfijafc-r*. 

[00523 iftt J: 0 . ±E»/h«8S«IIVl A 5 S i 
^x7N4 3coPS4 4t9ttD3itSJ:afc: : 5: 1 3. ^coED 
JffKJSt*. S i <?xy\4 3WP144W013 4"£B5 

(x.y^-y/ffl) SrJI^ttx^f y^'t*«iaWlff-f 
I.. S i^xyN4 3cOP«4 4Wd*>cOX 7 

fy/7X? 1 2<J0^PgSl 2 afcWffi-f iX-yf-V^ 
lS*«»*ttx -y^y/fS 1 4 OWWUT v^> , D0» 

[0053] Si^XyN4 3C0Pl4 4tfflJP 

Lfc»/MIie«BEVi (4. ^ttx.y^y/"T^g« 

3?rS*ttx-yf-y^t&lS (WT. IglcOlSi^ 
•t* ) <4. *J»gffi 1 8Ci 0»r£^ISIWi.tm3 0^ 

ft2Stl^»*ttX V & * /fS 1 4 COX -y f - h t«^V ^ 

[0 0 54 1 §T, ±iamicOIgcoltfftJ:0. 01 
3&Vlll8^-tJ:7K. S i ^XA4 3C0P14 4 
OH»5O0<#ja3ix6. C^>*&. QDSB5 0*^14 
x.y^y^t±0^§ix^^46. IM]SI55 0cort)£a55 
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0a<0JB»5 0b«Jgttlift»i:*oTV»4. ft. ±IB 
IHSS5 0C0rtKa5 0a*^ ^77A2 0fc&l>. £ 

fc, ±IBISloig(ciiitS^MEUEVi ejemw* 

Si^XA4 3f5P«4 4ta£h.41ta («8M*»S1 
6£J:SttSB!ftftfi> £01 5 0)e*ITO*»^MTl 

2T'C0?7 7T'^1\ 

[0055] Z?)®. m 1 <7)X@A { 5S7 LfclfoST 1 . 
flP%, S i >?IA4 3«PNS^t«)6< ^tX7f V 
7ffMA,t&i&Z* SMBl 8li. P«««S4 6il<7) 
UU-48S:3j-7-fl>tftt:. NJftfli4 7H5SOIJ I/- 

itffi«EV2 (W*.tf3. 0V) *Hi*$*6J:^t-f 
4. iitCJ:0, ±Ifi«SE«ffiV2 tfs i *xa4 3c7) 

n«4 snepjnSft.i.j^K&s. •iwifienSDt.fco 

x-yf-y^S i -7XA4 3£)PN&£BjSf$iT' 

T'X7f-y^* { f?itti>. 

[0056] ±IMK«EV2 OffiBDCi 

9, S i "7XM4 3«0X-y^-y^ffl J T77AH) 

jMMSKMkf * k.i7 +y?mi t ^ if <fc o 

V2 fc8Blltf*Ifi<0*!HHU:» (HI 4 RUB 

1 5<?0B#^iJT 1 *>£>B##JT 2 2 W>B*H t 2 ) X'hhfr 

4 5fc«E«:ffi!llll/OV&fcft. NJf45fcP144fc 
OflBWPNS^jfifSfc^iXvf-^i^H! (^t75A 

®) ttnaaMt8<i**«» x-yf-y^^fuste^fiii? 

[0057] JJE»«lMfclS*^7LfcftjSiT 
2T\ #JffllgBl8Ji. Pl«ffi4 6H«D'Jl'- 4 85: 

^■y-t&fcftC Nam®4 7H|tf3!JU-4 9 5:^7 

WRmftl 5*»i5>»ffiBWfcffl«jE«ffi: LTitaWEEV 
3 (H£tf3. 5V) taiAS-frSidtt*. iiiC 
J: 0 - JJEffiS«ffiV3 #S i <7x/n4 3C0PJI4 4 1 

S3tW«S2<0lSfcH8CL-C. Si^xy\4 3<0x 

?P*ttx-yfy^*gfStKH9>-o<i5 (Si 
C9IgB#cOX.yf-^-hcom/50<'£>VO 
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1 4 

[00 58] tLT, aWOfi0TCl4. _BBLfcJ:$KS 
i ->XA4 s^x-yf-y^fclSSIHkl/Sra^^tt 
x v^yy-fhJM (OT. m20igt»T) 5-, W 

1 Si >?XA4 3C0HSB5 OWftfflgW^ttXyf- 
y/Sft&®I#3tfirU ^Gflg|!5 0cOI*lSa55 0 aC7) 

X y ^- y ^C^X -y f - u- h tfti*% 0 /h$ V >tt T-J) -5 T 
fc* l)5»P«1tlf. Hi55 0»rtJO5 0a« 

coxmzmft-fimfflii. iMs^zmhithhcnx- 

ti&< , H*ttx vf-y^a 1 4 offiaaffi*»aiift 
i fiA4 3{c9ttlTt£jE«£EV3 Offi^CJEtT 

[0059] £<0tt. ±K»2*>l8*>Slff*%T U: 
f> d»AT3T) , S i ^IA4 3tCjEmffiV3 S-EPtJP 
lfct±X\ Si^XA4 3WJttl7fy^U 
+a»&3l*±fft, KSi«>XA4 3fc*ftlY$-*. i 
flCJlj, Si«>x/\4 3ft:iH»5 0. Wfe. ^>f-V7 
20 9A2 0«r»ftt*»a*%7f 4. 

[ 0 0 6 0 3 i<0 J: 3 ^«B£om 3 (^WfcfflK AtUf . 
PN^^^T-ri. S i ?xvn4 3 Srm^^SiT'M* 
ttX-yf-y^'t*»l^iat*J^ , C, Si^XA4 3 

tial%tft>, s i<7XA4 3S:M*ttx.y^y^-ri»J: 

^KaWtUfe. C<0«*C0«*. Si7XA4 3<0X-y 

^■m^nm^Hz'yy YL. S i i 0 1 Jt^rA 
S-Y^yt^«{>iM* 1 /h$< : 5rl.A^. x-y^y/S(c 

30 S i >7XA4 3£0X<yf-y^# ( 1 1 0 ) E 

X'b-oXij. x?+yinBimt>M&:*)* 

[0061]i<IT\ S i n?X/>4 3 WSfiDWaSK® 
St. x-y^-y^m<7)^?ttt (ffiWffiJS) ^^-fRzt 
<O»^^SI^Lfc^7 7^02 4(^t. i«024(C 

«^-r^77T'^4„ ft* ±IE024ttsv^, 

75 -y v?>mM&k<nmm*-f7y7X'h&. 

[0062] "f-LT. JJES 3 coHS6MT'(i . 
^®S:0. 13mA/mm 2 fcLT. X7fy^i 
ffljeRzA^O. l/imCi-)fc. d^f. X-yf-y^ 
ffi ( P«4 4 ) lc«EES:Wli0L«rV^HMi*O«Sli'(K £ 
x-yf-y/SffoJt^tt. x -y^-y ^COBSJKRz^ 
O/imtibO. S30Htfem*A JJ F>ftt* J * i: Sr 
Dl6J±Lfc„ i^j, ±150240^57(4, S*ttx.y^- 
50 y^SE14fcLTi5ix{fl 1 0'C<O3 2 wt %KOHtJ< 
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[00 63] ifc. 02 4ti3ftl.A^r. IP*>. 1?J»Jm 
iftS»"0<7)i§£ <mjI££MnL&o*|-&) ox-yf-y 
/H<oaH l *H2 5K^rr. ®C, H2 4fci3»t&B 
jSL BDfc. IHWtfO . 1 OmA/mm 2 coi§£ 

4H»tt*Cjft, l^fCSEVKtffttZO. 1 5m 

A/mm 2 CO^OXvf-yTWOfl^f £027^ 
"f. ^LTs B2 4t£8»t*Djjt flP*>. aXIVSEWS 
**{J(?0. 24mA/mm2 c7)^<50X yf-y^ffi£7)« 
^£028^1% ft. .Tft4>02 5. 02 6, 02 
7, 028(2. xyf-y^£«#Lfc^*8?U; 

[0 0 64] 024W/77i; s JJEH2 5, 02 6, 
H2 7*»fe, *JW«SWf«*0. lOmA/mmUv 
i*#<-fi>k, x-y^yyffiO¥»tt#&<&&£k 
jWBBfc****. %JJW«aMfK« > 0 . 18mA/ 
mm2 C^IO i>±£<t&t, 02 8 J: 5 

7 L«l«>. ^JWlSBif 0.20m 
A/mm 2 tt±*»^V>f ?Df7i y h' 6 7*Wt^ 

2 0Mmjy±<Oieommm 2 S?t9<9ffl&*\ v-f 7 
Dt?5?K6 7a58*aS*i:jeaU iOX^flUKS' 

il^LTll24c7)/57Sr#!t. icO024<O^57*» 
<■>. -tit. 7>f?nt 7 5 7K 

S. ffi^T. *BIB«8!«JBE*0. lOmA/mm 2 - 
0. 20mA/mm2gJg. $f£L<{2. 0. 12mA 
/mm2-0. 18mA/mm2|:i^nt.«tia 
< i k tffc* 1 *- . M» ^ ? Of 7 5 <y H 6 

^-y^ffi<7) 5 *><7)V-f ?Dt7 S 7 H 6 ii?tz\^>it<r> 

frx.yf-y^fcff-'fc*^ vOnt7S 
•/ L&V T'X -y f-y $T4 i fc T7>f ? o 

t7 5 y F SrfgjfeS* & - 1 #T'£ & . 
[ 0 0 6 5 ] -2r . ±82W3 <O£f£04T1i, S i "7XA 
4 3fcR;frttxvf-y*^$«Kott>MrE*Evi 
SffljDU:*)?, Sit?il^^^77A2 0<0l-a 
(Hi 7+DlfcT^-rtffi) tf5tffeo6**«K:«fiJR 
tiik36«T#fc. UtttoKfi. fl£3fc»Jfi<0S»fl;^x 

Stt±3 0Atmgflrcfc6£>te*tLT. JJBS3tf>£jS 
li±l OjamSKki-jft. r-^-V75^iO^ 

[00661*1*. Si ->XA4 3 fc#*$il*Qfl» 5 



9 ) mm- 1 1-97413 

1 6 

O?>IEffi0£01 7fc*U Dflg|55 0^lll 7 + a-a 

o wmmzm 1 8 ±1213 1 7 awa 1 s 

CtJ^T. 0c7)J6BgP5 0 a# ( 1 1 0 ) MX'h 
9. ±TffiM»!<7)$ffi5 0c. 50c# ( 1 00) 
£>9. ^*SOTO^ffi5 0 d, 5 0 d# ( 1 1 1 > ffl 

[0067]$?, a*«f«<*^T«Wl!*X y 

S i>7XA4 3£7)Nl4 5t^lxtfl. OVfeLhO 

10 xUiMfc&O, PS4 4WiH®WWi«E* J EPSn 
Sa*^«ffl-C**ttXvf-y^**atfft-4. i«« 
•£\ S i >7XA4 3c7)X-yf-y^"EC0ttfi* 1 ^7 h ft 
v^£>„ Kx.yf-y^ffitc^JR (WitfPb) ffrwFtt 
^5*>ijR*L^< . x>yfU-h3Wailrt«ii:***4. 
^cox-yf-l^-N^SKi. M^rttx.yf-yrjSi4 4i 

OPbCOilJS^, X-yf-y^Offi*^, S*ttX.y 

f-y^a 1 4 +tf)»BMPC J: -j . 
[0 0 68] JtftWfcli. i9fl/-MJ. Jftfrttx? 

f-y^l 4+<0PbfDi&KCjKt-Ciai 9t=^-f i-5 
20 KSaW-S . <I<7)0 1 9 KfiV^T . MP 1 Jiffi^fi^ 
(110) BtfHtefciSU iftBP2(iaB*ffl3&' ( 1 0 
0) ffi<0*^*^LTV^4. i«0^, S^rttx-y 
f-y^l4li. Mitfl 10*Ctf53 2wt«KOH* 

[0 069] *LT. JJB ( 1 0 0) ffi^x-y^-h 
k±E ( 1 1 0) fflOXy^-htaJt***)**. 

l32 0O^7 7C0J;3t : S:6. HP*?, ±l£2^cOH«x 
vf-V-btfOifc* 5 . S*ttx»yf-y^jii4+<0PbO 

30 ia20(?3HWX.yf-U- fOJt^^iiJ-ri.k, 018C 

^•f j: at, ( i o o ) rat ( 1 1 o ) fflwx.yf-y^ 

OTJfMTl**** 0 £<fct * . ( 1 1 0 ) I»i -y f - y / 
li P NJS^ffSBfitt ( mmut P Ntjfr&M Jt 0 2-5 
• AmSS#frwl4S) TffjhL^ *ox-yf-y/»Stt 
UHMgr**. fM?n/ir^-V7 5A2 

Oco-^D l*s±3 0A£mgJg(f4>O^Tt*-5i:Via 

[0070] Ht, S*ttx-y^-y^fSl 4+C0Pb<7) 
«JgK J: o ±IB 2 ^Officox -y f - 1^- h ft 

40 a. M^-ftx vf-y^a 1 4oaaw»#*9i<3?ttft 

COH2 1tfe^T. MQl(iPb^S* { l 
5 P pbO*^?r^L. fl^Q2tiPb^JK*U 3 0 
PPbcO^-g-Sr^LTV^. ±iaH 2 1 S^ttx 
•y^-y^l 4oaEffl3Wfif< i ar*H4r. M^ttx-y^-y 
7"fS 1 4 4 1 <0 P b tfOSBSKiSH-t 6±fE 2 OfiOH^x y 

T. «3WfJ«<0*l*. **ttx.yf-y^»14^»fflt 

«<i-|>i:, r-f J f7 7AO^Dl^{f^'?|=^-l 
50 7cl 1 < : Sr^>TL*oi:V>o^* { *-o!t. 
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17 18 

[ o o 7 1 ] mmkmmwMt^-vi-ym ix, i»f^s i ?xv\4 

[ 0 0 7 2 ] $T . JiieL>tfi!*S«<OTOb^x y-f- 6. 

yftttLX - »3«gUt«KtS^Ttt, S i -7XA4 [0075] MIC. ±£83o3at0rcti. »»tx 

3<^PJl£J?r5£CQ#e£ ( PN^-#fflj6^ 1 0-2 Ou i*^TLt^,T2t, NJ14 5^\£0mEEPSnS:±ft 

mg*P«ff9tf>tl«) ST'S*ttx>yf-y/-fl>mi rPa4 4t»S»ftfflfi0iEltEt LTES«EV3 
wigfcfcvvc. Si *7xa 4 3CSS1ii7 f-y/»T 10 (Mli£3 ■ 5V) zmwt&Xotzffif&Ltz. ZCOW. 

fE&gJgwSS'NSrlEWIVl fcPlfcfflJnL$rtf&, S J±V3 CQWMzX-oX . »l«»GM0!<O»2e>l8iiai 

i?x^4 3*»#ttX7*y/**J:dfc1*SU:. *fcUC, Si<>3y\43«t7f>^iil(^t7? 

i ofs&ois^ s s i 4 3 cox -y y ymnwa. ma x wnww > »«ftt & t . tRfirttx -y 

itfPb)tf<^*HW( < 9»L,K<< 3 Sr*. i«0fc», CJ:-jT. S i *XA4 3<O00*5O«OrtlE»5Oa*< 

S itfx;\4 3*> ( 10 0) fficOX-yf-W-bfc (11 nFJffiXv*>rZti&fm#W[fU ±3m35 0<7) 

0) HOX-yf-P-hfccOJtfi. H2 20W , 77C*tf* rtJS»5 0a<0SBS5 0b^M^*«A*>fe*l.4. Z<?M 

iofc, R*ttx.yf-y^«i4+«)Pbtf5iMEcB8» ft, r^ J T75A2 0coitffi^g*^<^s„ 

SKUfc/Cfc'-JeCSrS. Z<7M^ ±l£^3£0^»j [00761 02 9tt*3^S*40>£»W&ii«*t>*> 
i,z£*)W&Ztitzy'( J r7yi>.2 0<7)-t&D leoifV? 20 ft, H2S^3<^feWt|B|-SP^i|a]- 

*(±± 1 OjumgJKfc/Jv^fciWfc*. Bft 1WftLT^6„ CO»4<0*««Wi. PNt^Jt 

«t>l«(lJ:1-4. ±fB02 2<9:/77<i, HTfttx-y i >>xa4 3«rx v f-y^f itBRLT, 02 9 

■f>7'?gl4i:L'Cpi]A{fl 1 0 5 CO3 2wt%KOH fc^Xyf-V/1^2 1 £^^4 J: McfliJftLrt:. 

♦^fcffifflU P144^ffitol^*W£tfO^ 1 ±I2x-y^>^gi:2 1(4, 01 2tSrtx-yf-y^ 

v t l . si <>xa4 3 t^Hi4«a<?5««**fe o . at mm i$mx-& *) . mtt& t z w&n&xb 

1 3mA/mm2 ft. 

[0073] iCT. ±E1 1 0'C<7)3 2wt%KOH [0077] BP*>, 2fflaBffit&2 9. 30<93*>O 

*?f^^&S7fttx.y^yy?gl4^fflUc^ -*0^ffimffi2 905feSa!$:S i ->i;>4 30PJ14 

fcowc, (10 0) ffifOX-y^-V-b t (110)® 4fc««U flM5r»liWW3 0CD5t*i$£ S i 
WX-yf-U-htcOifct. S i *7XA4 3t8ax&mifi 30 4 3C0N®4 5{CS86LTV>S. ±ie-*^l© 

»TOSaf*i:OWfiRS:S!l^tfc^57 1 02 3fcjjrf. «BS2 9C9g3$6P$: I) U-4 8 $r^-LT^I^*i®IUS& 

ZC0ffl2 3liZti\^X* lft^Rl{iPbii** 5 130pp 1 5«DjEiBSg7-l 5 afcjgggU ±fBflfcfrC9^ffifl:fii3 

b?*4»a*wU R2liPbiM»«15ppb-C* OoaSWSrUU-4 9£ftfC^tt«&l 50>IE 

4*6**LT^4. £002 3a&»fe, ^«SS^JK* { HWF1 5 ate«S«l/0*4. 

0mA/mm2 tbh%& (*Efc8ttaL$rH»£) » [0 0 78] ft, ±»l,fc£W-»*4tf5fat«»«lS 

JJEx^f^-hraJt^iKfc-jTL* 3 tt, »2 4fcJi*30*it«kHt«jSi:=fl:-3To*. 

4. tDJWaSS^O . 1 8mA/mm2 J; 0 <» ftiT. ie^tOJWtfflCfe^Tfc, »2*fctt»3 

^ifcViaiSIH^ftS. i<0fc». ±K»3<Ol5it« [0079] 03O<cV^L04 lJi*W!l|0>SS50>£* 
tnWlSSffiS^O . 1 0mA/mm2 JiLhO. i 40 m^^t^Xhh. 5r V •> LSg 4 CO^M^J i: 13] 

8mA/mm2HTfc i 5r*J:'3fc. ®®m.l8~&Xf*l HB5»tttH-«Ft*ttLTV^6. Il-f*. *5<^ia« 

^«®@S51 5Ci->tSi ^xy\4 3<0P«4 4(cW fcioT)l«fci-*SI!Ht-5V^aWt4. 

Jn-tSlffVl «7cS$*WSLTV^. ^SeStWKfeV^Ttt. S iWAi 1 fcHfjewKSat* 
[ 0 0 7 4 ] £ fc , JJBW3 flStttWeii, S 1 M^ttx 7 f-y^SSS 1 cOIgtiJV^T, S i 

*%T UfcuS^T 1 . HP^>. Si >7x;\4 3^)PNin 11 t»*ttx v*y^ffi&a*0»'NfiriE«flEvi 

!Ojg< (PN8^flffi*>(5 1 0~20//mSSPl^ SrepfloL&tf&s S i -7X/M 1 SrS^ftX'yf-y^-t 

OOffllS) St'X.y^-yy* { 3i^'B#^T', Pii4 4 J \ SiotLJt. ztu,z£<o, x-yf-y^+^iix* 
(7)SEEPSn?r±^T N^4 5 N» tt»ftffl<0l«E t L (MUfP b ) »<0?N«Hj* t X7'f-y/fflfclR«U 

TiI8imffiV2 SrEPSn-raJ: ^KflWtLfc. d^EV (C< <J5r*A^, S i >>XA1 iwl^^W ( 1 

2 oWJnCioT. fflffiw^SMk^x-x^y/kRUIt: 50 10) ffiT'£>~>Tt>. xvfyWit ^t^rO. DO 
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[0 0 80] ZZX\ S i 1 tepJPtS^EV 8£*7tSJ:. S i 1 1 fclE^EtfEPflnSft 

0~0. 2VSaO/h§^mEt'S) , )s ^/hS&lE *4 •y^-y/S : f L 7 7M/7S lb , S 

^TiE*m8E<oaW^IE«EVl £W^SfctfH3*ffi8l [ 0 0 8 6 ] ±EL£flil£<7)x-y f-y^B2 1 

W^S^ftfifo^Xf-Afr'^ffto^. LT. NS«0S i^XMl l£x-yf-y?'-f&»f<&& 
[0081] tfz. S i^xvM 1#N£!S if* 6* 10 >IC:f . NS«S i ^xv\l lto^f 03 0£# 

S i^x;\l HcEPftrtS«EVl #fl«Efc MLTfSMUSKW*. B3 0fc*rrj:3(c. NiWS 

=5r4i:*fc:, -0. 2 — 0. 0 5 V8*«>ttvtfttffiK i «7X/M lWTHSfctt* Yf[W^%.<r> f /- i J^2iM^ 

^f«6JJil«Et«tftx.y f-y/»tt**«K:J: 0^: A 1 |?w^«ffl«^6 4jWgjfc&*iTH*. *LT. N 

ftfc*l*tt*S:BI 3 1 ( a ) 2MM b ) fcip-t. Zcom SOS i >7XA 1 1 ^flfcfr0>W7*4_kBHfcli, Witf 

3 1(a) (2WJnSEtma®J«k«S£ jStttttH S i 0 2 i N§W*>fc&*x.y*:^*? 1 2# 

f*o.Bi3i (b) \imms.t^-v^v-ht<m «***itv^. 

**5**«ftt0fA4. tt-af, Si^XAl ltfNffl [ 0 0 8 7 ] §T. JiteNScOS i -7XM 1 1 £®3 3 

S i f bltfes «ffl«»«lll**3E(c7Sft ! Srtth.lfi fc$j**x.y *y/«if2 1 Srftffl LTx-yf-y^t 
feiv^fcv^BIHjft* 1 *^^. 20 ^ox-yf-y/lWPtov^SiBHI-i. si^xai 1 

[0 082] £<3£35rlSIflLS*Jft!'t4fcAfc. #?& £P tTOfctffl3tfT7rto&yx?*y^S4>K«ai 

£f£«U!U:. M55<OHife0«f li. s i ^XAfcjgfiiflcS: MMfc <7)x y f - y /#Jtfr L . igEtfBr^tttLLO 

B5H««LT:«E*wairr4 i ^ tausu:. a*wc s i tm&m&ti* . zzx\ s i ifl/m 

ti. II 3 3 tttti; 0 &x y ^fi 2 1 £l£ffl L Mfc3*i&*£, S i ±C»ffi#JFM$#u T/U* U 

fc. ;«x 7 fy/gl2 1li. HI 2fciirfS2*>3S Ci-aTBMklft^f i L-fox>yf-y^Sfi4fc«>. # 

itwox y f-v^na 2 1 fc mt&ffij&mum tsaz ^ta^&^ttox - y f-j^aqwrt* . 

f&O. *&*fc 4. [0088] *MSfc/hSi>ttESWJlrt-4*£. 

[0083] w*>. wmm29, 3oo^nmtwt m^mzamu^x.^i-y^mmitK «e£ep 

TOUSftl 5afctf>IHtc. ffifidSttOift 30 JnLfcmatJt*. x>y^y^ffitfWt$ft6 1£ 

@s&7 1 tRttfcjSt s ^nemsiKi 5«>iwhp i 5 «i»i»fw hJtjraaMtt*. p^se 

aat^i 5bi&tm%fflWi®&7 iRimmnms7 &emtt:#&* x-yf-^a+omaw^ft <p 

k<olBt«E«tflffllIlI»7 2tR{'«:^i:f**. * btf ) Hi* ( 1 00 ) fflfc ( 1 1 0 ) M^x-yf-l— 

•f, ffi^jS^WiilfllK7 lii, h^y^^UU-* h^«)Sr*<-t;i:* ? f *6. U*»ts QJJnWE**** 

&b%l>z4 v+y?tt7 3bfffi1fc7 4&WMWBt <^St, x-yf-y^ffi±(iv-f ?nt7S •/ H^m 

LfcfiW0»i . h^/yx^'Jiz-^^Sx^f L^<^0 , -5^tliStti«L, s i 

*f-y^**7 5fc£JW^LT«j£3ftfV*&. ± SfL413fci4. 

il2m<D^ »j^v7m-7 3. 7 5«\ fl>rl2S«JfflJSS [0 089 ] iif . «SB3&«BfliBri l 0°CTi§*#3 

lSfciOjJ-VJT^SiJWSniidKfllJSSil-CV^. 2wtJ6<OKOH*«f}S*»fesfl:4»*-ttx.yf-V^a!l 
-hiafifil#:7 4{i, Witf2 Oftc^StSfftS. 40 4£<£fflU «filft:7 4 2:«^:-rtC, BP*>. ^^f -y^ 

[0 084] dOffifSO^-. X-Y -yf-y^*^7 3& y^SR : F7 3*^7Lfl-3^ ■yf->'^3H l 7 5*3ry 

X>f ■yf-y^*T-7 5S:*7't6k. Uc^f . NM^S i -7X/M 1 icmE^EnJoLfci: 

S i l 1 teJStft*7 4 «<|K9)9N9I$ii& X olzffi S fc. x >y f-y^f fci (110) ffiottJMSHHX 

jftSftTV^i. i^c. X-f y^-V^S?-7 3Sr^7-ri, Rt^x-yf-l'-hiajjrf&t. H 3 1 tzifrtX o =5rx 

j-Jt^, x-f t*V?9FH 5i*VlThb. S i >7X -y^V^Wf^ fcitafc. i^, NS^S i ^XAl 1 

Ml ifc:fiitft7 436<Sa*Sii i flrVM«Si:sflr&J:3tcfll ttfti. JHHStfO. 6-1. 2Q ■ cmOt,tf02:ffl 

[0085] mEffitttmtlllf&7 2tt. [0090] JJEX-yf-V^^tttt. x-yf-y/O^ 

x^^u it-mfrt&hAwnn ■y^-y/^7 6 . fr, ^xA^aa (^ttaa.i>'}as) wftu. #a«tt 

77. 78. 79£. H3 3 tfl^tJ: aCft«LfflllS 50 Kii^fc*Afe*a«llI»5Rrt«ffifS^KJ: USSWi. 
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2 1 

«Dmi8K fc±->r**4fc^. x-yf-y^ftj 

[oo9 2] zzx\ *j»waaf*K*rt4xvf-v/ 

E<0fiJ£, BP*,, (110) ffiiOfflSli, 034 fcij** 
T^OTj^fcfc*. ft, H3 4fc*}tt*AjSL BP*>, 
0 ( Epflp L=5rt tfte ) cox 
•yf-y^«O^I:03 5^t, 034tCio 
ttSBjS. BP*;, ^JtlgE^JS^'iKJO. 0 7mA/m 
m 2 tO^tOX-yf-y^fficOtt^SrHS 6£*1\ 1 
£. H3 4CtS*t&Cj£. BP*., fcUfflmSffiftWiff 
0. 1 4mA/mm2 O^Ot^f y/lOgf ^1 
3 7fcij**. Hfc, 034K*$«-4DjflL IP*>. «Jffl« 
flOTStflUJO . 2 4mA/mm2 ^^lyfyy' 
E«7)«^ll3 8^-r. £*l4>H3 5. 03 6. 03 
7, 038(2. Xy?-y*nifc«0tfcS***9Lfc 
0TS>l>. 

[ o o 9 3 ] mm$i®mzm-z>^'vi-vym 

±<07^nt7 S -y KIS££Kli, 03 9fcijrf ^5 
70)J: 3fc=8:4. Sfc. tUSmffiflffttittS ( 1 0 
0)fflt (1 10)BOXvf-V-Mtli, 04 0£* 

[00 94] *IT, ±12034, 03 9&tf04Oa> 
X7f-^«+fc*4ir6PbJ8t<otWIAIPFtt«i 

-V77A£jgj£-f xyf-y^ofcfflmtSMfft 
£0. 0 7-0. 1 7mA/mm2 <7)$Eni*]fclg£-f & 

JSfit<0jHrV^«B, BP*,, JSS#7 4fcS«L$rVv|flB 

x'^-v^yy-thm^za^x , ±ELfc«W)«afflf 

Kfcfcifctt. 03 1 ( a ) fc^t J: d £, ( - 0 . 

2 ) - ( - o . 05) v<r)%.n&.*£m-t&-amti i $> 

5. 

[0095] L*^t, fficox y^y^igtcfcviTti, 

tOMtfc^tx-y f-y^ji<0fflK*qcg^-4 4X'X 7 f- 
V/fcfflkStffc 9. X-yf-y/f*t^^7 7ASga5 

(i. «itfi-3vaj»oiE«Et9iJn$-ii:6«fiSf* t * 



2 2 



[0096] ^mESSrtt2 0Qc?)»tn:«:7 4 

tiwt* i t k J: o , nwzmx-mE.mm-% it? 

tflbRLfcOT**. MttjWfcltf 1 1 0*CT 

iWSW t 3 2wtX<0KOH*Jg«*»fe4*Jimi:-y^ 
10 y/»14£ttJflU JBffi*74S:««U BP*>, *-f 
-y^-y^ : f7 3l:^yLfl.0X'f -yf-y/^7 5^ 
*7Lfc#JBT, NgOSi^xvM lMflffi^Epflnb 
fcfc#t. x-yf-y^fflT'*^. (110) ffiOUjJOTtHS 
afJKaifX7f-V-ht«l£t4ks 03 2t£OTIt 
A^lAmSr^ftHT^-r X o &x .^y 
fl&ftfc. H. NS<7)S i ^xa 1 1 fc ttffifit 
#0. 6-1. 2C2 • cmOicoSrfflVtf:. ifc. 03 

2icfcvvt. e^ia^eASr^tt^-c^-tx-yf-y^ 

#ttti, afit*7 4t««L4^«^-C*i. 
20 [00 9 7] JJEH3 2 (a) JSSitt74£fta! 
L Jfc*£fc !i. x 7 f f^WW&flKSfcS * 0 . 0 7 

— 0. 1 7mA/mm2 OitttKHftCl&g-t SstftO 

EfflnttEKBBti. IE«{41il^v7 1 t waa* 
0, 0. 2—1. OVkiri. CfioT, d«06pjumffiig 
H(i, BWIIWk^&»^<oEfflia«EkHtIE«ET** 

[00 98] ClftfcttLT, Xyf-y^^tcfcUTX 

>vi->mcDm.mfeiti-z> & tx ■y^-y^^i?it§ 
■arfcOs xv-f-y^at^^^AJaasAftfco-r 

i: ^T, i<oi-?**^tctt. 
CC*7 4 coaaK««:/lN$ < -T* J: "3 ZMi. 

mmjmmz'hz<?z>zktir5i&t%<o. turn 
[0099] mz, *j«KaafK«)Mwr£K:-?v^s 

W-tl. «S'hmffi^OTnt-Cx.yf-y/-tS*^, x 7 
f-y^B$cri«s ti, x.v+vyaimiVziW 
40 ^^7 5AJWfcWWkr*«K:ffv^fcafl; , t&. x 
•yfy/wcii »jRt**«o*« dio) mcofi-x 

L*»L, Jgft&fitiT&tf >- 'J r? yS^O^^^t: «t 

o x i , «siEtc(f io-p & ^-c-, t^msEee 

(lOgtttQSefl) **BfSgfifc*6J: otWJlffiEtM 

[oioo] 03 3(c^-rx.y^-y^a2 1 
t«effl-r*«^, ftBRUfcxv^y^*«y»iT** 

»»2 3rtCAii. Xyf-^feHttLT*»fe«a*«a 

so a<i (Mttfi i ox:) (c*** , cfc:»3HH*5 , r*. 
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B#,6T\ 2 0fi^ffifii#7 4-H£MU 8ttO*E£0. Tfc. «St*7 4fciSiW-4fc. attWEKHsM^fc 



7-0 . 1 7mA/mm2 ) fcfc* J: o fc, SESriBS [ 0 1 0 6 ] ±E3WSWCI4, ffiffi&ttti)9tf5IK7 



S i >7XA1 1 SH-coffifii* (JtffiSi) ^ Si>> 10 fti^aS^tflJJftS^rffitcffJftLTt^^. *l/C, 

lAiit J&HmflS 2 9. 3 0 fc 0SttJ&£i$e>BI9l t S i ?x; \ 1 1 ftffif*«ffiffitf * J»S*> 
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